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DEVICE AND METHOD FOR WET TREATING DISC-SHAPED
ARTICLES [001] The invention relates to a device and a
method for wet treating a flat plate-like  substrate,
such as semiconductor wafers, flat panel displays or.
compact discs. The  device comprising a spin-chuck for
holding and rotating the substrate, at least one
dispenser for dispensing a liquid onto at least one
surface of said substrate, a liquid  collector
circumferentially surrounding said spin-chuck for
collecting liquid, which is  spun off the substrate
during rotation. The liquid collector has at least two
collector  levels. Each of the collector levels has
the purpose of separately collecting liquids in
different collectors. [002] The device further
comprises lifting means for moving spin-chuck relative
to liquid  collector substantially along the rotation
axis and at least two exhaust levels for  separately
collecting gas from the interior of the liquid
collector. Collecting gas from  the interior of the
liquid collector is useful to avoid deposition of mist
being generated  when liquid is spun off the
substrate. [003] Such a liquid collector often is
called a "cup" even though it does not necessarily
have a closed bottom. Another word often used for the
liquid collector is "chamber"  even though it is not
closed on all sides. [004] Such a device is known in
the art and described in details in US 4,903,717. This
patent shows each collector of each collector level
being connected to a common  exhaust. Each collector
level thereby simultaneously serves as an exhaust
level.  Therefore while the common exhaust is turned
on gas is sucked from the interior of the  liquid
collector by each exhaust level. [005] During
processing it might happen that below the level of the
spin-chuck the gas  pressure is lower than ambient gas
pressure. Consequently liquid which is ought to be
spun in to a specific collector level might be partly
sucked into the collector level  below the selected
collector level. [006] If a liquid X is brought to a
wrong collector level in which a different liquid Y
shall  be collected liquid X will contaminate liquid
Y. In the worst case liquids X and Y react  with one
another generating hazardous or flammable reaction
products. [007] Another undesired result might happen
if liquid Y is recycled in order to treat as  many
substrates as possible. A contamination of liquid Y
with liquid X then might  



result in the destruction of the substrates treated
thereafter. In this case another  consequence could be
a significant decrease of the shelf life of liquid Y.
[008] Thus it is an object of the invention to avoid
liquid being partly sucked into the  WO 2004/084278
PCT/IB2004/050238  2 collector level not actually
selected to collect that liquid. [009] Another object
of the invention is to decrease the necessary exhaust
flow. This is  not only because a high exhaust volume
per time unit raises process cost, but also  because
too high exhaust sucks too much liquid into the
exhaust, which has the dis- advantages of high liquid
consumption and of high afford for cleaning the
exhausted  air. [010] The invention meets the objects
by providing a device for wet treating a flat plate-
like substrate comprising:  a spin-chuck for holding
and rotating the substrate;  at least one dispenser
for dispensing a liquid onto at least one surface of
said  substrate;  a liquid collector circumferentially
surrounding said spin-chuck for collecting  liquid,
which is spun off the substrate during rotation, with
at least two  collector levels, for separately
collecting liquids in different collectors;  lifting
means for moving spin-chuck relative to liquid
collector substantially  along the rotation axis;  at
least two exhaust levels for separately collecting gas
from the interior of the  liquid collector;  at least
one exhaust influencing means, which is associated
with at least one  of said at least two exhaust
levels, for selectively varying gas flow conditions
in at least on of said at least two exhaust levels.
[011] The dispenser can be configured in different
ways, e.g. so that liquid sprays onto a  substrate or
runs onto the substrate in a continuous,
turbulence-free way. The dispenser  can be configured
either to be directed towards the lower surface of a
substrate when  processed, therefore directed upwards,
or towards the upper surface of a substrate when
processed, therefore directed downwards. In both cases
the dispenser can be  configured to be horizontally
moved during processing. It is further possible to use
dispensers of both configurations, which allows to
apply liquid onto both surfaces of  the substrate even
at the same time. 



[012] The spin-chuck can for instance be a
vacuum-chuck, a Bernoulli-chuck, a chuck  gripping the
edge of the substrate only (edge contact only = ECO)
or a combination of  such types. [013] Each exhaust
level comprises interiorly open suction orifices. The
suction orifices  may be an annularly arranged
plurality of suction nozzles. Another possibility is
to  provide one annular slit-shaped nozzle. In any
case it is advantageous to provide an  annular
gas-collecting chamber to circumferentially equalize
gas flow conditions in  one and the same exhaust
level. [014] An advantage of the invention is that a
significant reduction of the exhausted i WO
2004/084278 PCT/IB2004/050238  3  volume is possible
and that cross-contamination between two neighboured
collector  levels can be avoided. [015] Optionally the
device has exhaust influencing means, which are flow
control  modulating valve, such as a butterfly valve.
This allows not only to shut off an exhaust  level,
but also to precisely lower gas flow in every exhaust
level. [016] In an advantageous device the at least
one exhaust influencing means is a closing  valve,
whereby one of the at least two exhaust levels can be
closed. Such a con- figuration allows an easier
control. [017] In another embodiment the device
comprises controlling means whereby the at least  one
exhaust influencing means is controlled in dependence
of the relative position of  spin-chuck to liquid
collector. Although this can be carried out easily in
a mechanic  way by connecting exhaust influencing
means direct with the lifting means this will
typically be done by a computer. In the latter case
the computer receives information  about the relative
position of chuck to liquid collector either directly
from the lifting  means or electronic detectors detect
the position. [018] If the suction orifices of at
least one of the exhaust levels are connected to one
of  the two collector levels this collector level at
the same time serves as exhaust level.  The gas is
sucked from the interior of the liquid collector into
the collector level and  therein separated from the
liquid. [019] Yet another embodiment has at least one
of the at least two exhaust levels arranged  above or
below of a collector level. In this case the collector
level only collects liquid  and does not suck gas as
well. This brings the advantage that gas and liquid do
not  have to be separated after being collected. 



[020] Another aspect of the invention is a method of
controlling the gas flow within a  device for wet
treating a flat plate-like substrate. The device
comprises a spin-chuck  for holding and rotating the
substrate, at least one dispenser for dispensing a
liquid  onto at least one surface of said substrate, a
liquid collector circumferentially surrounding said
spin-chuck for collecting liquid, which is spun of the
substrate during  rotation. The liquid collector
comprises at least two collector levels for separately
collecting liquids. The device further comprises
lifting means for moving spin-chuck  relative to
liquid collector substantially along the rotation axis
and at least two exhaust  levels for separately
collecting gas from the interior of the liquid
collector. The method  is characterized in selectively
generating different gas flow conditions in at least
two of  said exhaust levels. [021] In an embodiment
the different gas flow conditions are selected in a
way to achieve  substantially the same gas pressure
adjacent to the rotating substrate above and below
said substrate. [022] Further details and advantages
of the invention can be realized from the detailed de
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preferred embodiment. [023] Fig. 1 shows a schematic
cross section of a first embodiment of the invention.
[024] Fig. 2 shows a schematic cross section of a
second embodiment of the invention.  [025] Fig 1 shows
a device 1 comprising a spin-chuck 2 for holding and
rotating a substrate W. The substrate has a first side
Wl and a second side W2. The spin-chuck is  connected
to a gear motor unit 5 to be rotated about its axis A.
Dispense arm 3 is used  for dispensing liquid onto the
first surface W1 of the substrate W. [026] A cup-like
liquid collector 4 circumferentially surrounds the
spin-chuck 2. The  liquid collector is mounted on a
frame (not shown). Lifting means H are provided to
alter the spin-chuck position relative to the liquid
collector. Thus the spin-chuck can be  lifted to each
of the three collector levels L1, L2 and U. Each
collector level L1, L2,  L3 comprises an annular duct
41, 42, 43 to have spun off liquid collected therein.
An  additional splash guard (not shown) can be used
for each collector to allow spun off  liquid to hit it
at an acute angle and thereafter to be directed to the
annular duct. Each  annular duct 41, 42, 43 is
connected to a pipe 81, 82, 83 through which the
collected  liquid is drained. Drained liquid can
immediately be reused to be dispensed to the
substrate or collected as waste liquid. Each collector
level L1, L2, L3 is for collecting  different liquids.
L1 is for collecting rinse liquid (e.g. DI-water), L2
for acidic liquids  



and L3 for basic liquids. [027] The dash dotted lines
indicate the planes, where the substrate is to be
placed for  spinning off the liquids into the
different collector levels. [028] Above each collector
level L1, L2, L3 an exhaust level E1, E2, E3 is
arranged sub- stantially parallel to the collector
level. The exhaust levels are indicated by dotted
lines. Each exhaust level comprises a plurality of
interiorly open annularly arranged  suction orifices
21, 22, 23. Each array of the plurality of suction
orifices 21, 22 or 23 is  connected to a separate
ring-shaped gas-collecting chamber 11, 12, 13
respectively. [029] Each gas-collecting chamber is
sucked off via a pipe 61, 62, 63. In each pipe 61, 62,
63 is controlled by a valve 71, 72, 73. In the shown
embodiment the valves are  butterfly valves. This
gives the advantage that the valve does not have to be
totally  closed but can be almost closed so that still
a very small amount of gas can be sucked  off in that
specific suction level. [030] Most of the gas flow
(air) that is sucked from the interior 40 of the
liquid collector  is provided from above (first
gas-flow Fl). Additional openings are provided, which
connect the interior of the liquid collector below the
chuck with the exterior. This  results in a second
gas-flow F2, which is preferably feed with clean air
either from the  surrounding clean room or from a
separate source. Means for selectively modulating  the
second gas-flow can be provided. [031] The following
table shows possible conditions for running the device
1 as shown in WO 2004/084278 PCT/IB2004/050238  5
Fig. 1: Table 1 Chuck Position upper exhaust middle
exhaust lower exhaust  level El level E2 level E3
upper collector level L1 (Fig. 100% open 80% open
closed 1)  middle collector level L2 10% open 100%
open 60% open  lower collector level L3 closed 10%
open 100% open  [032] A computer can automatically
select the status of each exhaust level in dependence
of the position of the chuck. [033] Fig. 2 shows a
second embodiment of the invention similar to the
first embodiment  with the following differences. The
exhaust orifices 21, 22, 23 are connected to the
collector levels. Thus the collector levels L1, L2, L3
serve at the same time as exhaust  



levels El, E2, E3. To equalize suction conditions
circumferentially around each  exhaust level each
array of suction orifices is connected to an annular
gas-collector  chamber. [034] The following table
shows possible conditions for running the device 1 as
shown in  Fig. 2: Table 2 Chuck Position upper exhaust
middle exhaust lower exhaust  level El level E2 level
E3  upper collector level L1 (Fig. 100% open 10% open
closed 1)  middle collector level L2 10% open 100%
open 10% open  lower collector level L3 closed 10%
open 100% open [035] In order to separate gas sucked
from a specific exhaust level (e.g. E2) from gas
sucked by another exhaust level (e.g. E3) it is
possible to connect each exhaust level to  a different
exhaust system. Such an exhaust system may contain
elements for neu- tralizing the gas, denoxing
(removing NOX) and/or removing liquid residues (mist).
[036] When lowering the chuck 2 the gas volume 47
below the chuck 2 is reduced.  Therefore to avoid
discharging gas against the second gas flow F2 might
it be  necessary to temporarily open the lower gas
exhaust level or to generally increase  exhaust flow
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Claims [001] Device (1) for wet treating a flat
plate-like substrate (W) comprising: a spin- chuck (2)
for holding and rotating the substrate; at least one
dispenser (3) for  dispensing a liquid onto at least
one surface (W) of said substrate; a liquid  collector
(4) circumferentially surrounding said spin-chuck for
collecting liquid,  which is spun off the substrate
during rotation, with at least two collector levels
(Li,.L2), for separately collecting liquids in
different collectors (41, 42); lifting  means (H) for
moving spin-chuck (2) relative to liquid collector (4)
substantially  along the rotation axis (A); at least
two exhaust levels (El, E2) for separately  collecting
gas from the interior (40) of the liquid collector
(4); at least one  exhaust influencing means (71),
which is associated with at least one of said at
least two exhaust levels, for selectively varying gas
flow conditions in at least one  



of said at least two exhaust levels (El, E2). [002]
Device according to claim 1, wherein the at least one
exhaust influencing means  (71) is a flow control
modulating valve, such as a butterfly valve. [003]
Device according to claim 1, wherein the at least one
exhaust influencing means  (71) is a closing valve,
whereby one of the at least two exhaust levels can be
closed. [004] Device according to claim 1 comprising
controlling means whereby the at least  one exhaust
influencing means is controlled in dependence of the
relative  position of spin-chuck to liquid collector.
[005] Device according to claim 1, wherein suction
orifices (21, 22) of at least one of  the exhaust
level (El, E2) are connected to one of the two
collector levels (L1,  L2). [006] Device according to
claim 1, wherein at least one of the at least two
exhaust  levels (El, E2) is arranged above or below of
a collector level (L1, L2).  [007] Method of
controlling the gas flow within a device (1) for wet
treating a flat plate-like substrate (W); the device
comprising a spin-chuck (2) for holding and  rotating
the substrate; at least one dispenser for dispensing a
liquid onto at least  one surface of said substrate; a
liquid collector circumferentially surrounding  said
spin-chuck for collecting liquid, which is spun of the
substrate during  rotation, with at least two
collector levels for separately collecting liquids;
lifting  means for moving spin-chuck relative to
liquid collector substantially along the  rotation
axis; at least two exhaust levels for separately
collecting gas from the  interior of the liquid
collector characterized in selectively generating
different  gas flow conditions in at least two of said
exhaust levels. [008] Method according to claim 7
wherein the different gas flow conditions are LLOYD
WISE  WO 2004/084278 PCT/IB2004/050238  7 selected in
a way to achieve substantially the same gas pressure
adjacent to the  rotating substrate above and below
said substrate. 


